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T h i s  r e p o r t  i s  used t o  i n s u r e  prompt d i s s e m i n a t i o n  of p r e l i m i n a r y  
r e s u l t s ,  i n t e r i m  r e p o r t s ,  and s p e c i a l  s t u d i e s  t o  t h e  s c i e n t i f i c  
community. Con tac t  t h e  a u t h o r  i f  you wish t o  c i t e  o r  r ep roduce  
t h i s  m a t e r i a l .  



The open season  f o r  f o r e i g n  g r o u n d f i s h  t r a w l e r s  o p e r a t i n g  i n s i d e  t h e  
U.S. F i s h e r y  Conse rva t ion  Zone (FCZ) of t h e  c e n t r a l  P a c i f i c  runs  from May 1 
t o  October  1. During t h i s  p e r i o d  i n  1982,  t h e r e  were t h r e e  s e p a r a t e  
t r a w l i n g  o p e r a t i o n s  conducted i n  t h e  FCZ around H a w a i i ,  a l l  by Japanese 
s t e r n  t r a w l e r s  owned and o p e r a t e d  by Nippon Su i san  Ka i sha ,  Ltd.  of Toba ta ,  
K i t akyushu ,  Japan.  T h i s  r e p o r t  c o v e r s  t h e  t h i r d  and f i n a l  f i s h i n g  p e r i o d  
of t h i s  s eason  ( T a b l e  1 ) .  

Tab le  1.--Summary of 1982 seamount t rawl  c a t c h e s  f o r  a l l  v e s s e l s  
i n  t h e  c e n t r a l  P a c i f i c  FCZ. 

Catch ( m e t r i c  t o n s  (MT)) 

Vessel Date Annorhead A l f o n s i n  Other T o t a l  

Takachiho Maru May 3-17 243.5 13.8 10.2 267.5 
( 1 4  d a y s )  

-- Aso Maru J u l y  17-Aug. 10 25.5 61.7 17.2 104.4 
(15  d a y s )  

-- Aso Maru Sep t .  18-26 8.3 5 .O 7.8 21.1 
( 9  d a y s )  

T o t a l  a l l  v e s s e l s  ( 3 8  days )  277.3 80.5 35.2 393.0 

The Aso Maru ( T a b l e  2)  began t h e  1982 seamount t r a w l i n g  season  a t  t h e  
Emperor Seamounts o u t s i d e  t h e  FCZ, and t h e n  moved i n s i d e  f o r  a p e r i o d  of 15 
days f i s h i n g  a t  Hancock Seamounts ( F i g u r e  1 and Tab le  3 )  as r e p o r t e d  by 
Shippen (19821.1 
i n s i d e  t o  Hancock Seamounts f o r  t h e  9-day p e r i o d  of t h e  c u r r e n t  r e p o r t ,  
b e f o r e  r e t u r n i n g  t o  Japan.  I boarded t h e  Aso Maru from a U.S. Navy tugboat  
a t  Midway on September 18. My work on board t h e  Aso Maru was g r e a t l y  
f a c i l i t a t e d  by t h e  c o o p e r a t i o n  and h o s p i t a l i t y  of t h e  o f f i c e r s  and crew. 
For i n t e r p r e t a t i v e  a s s i s t a n c e ,  I must t hank  C a p t a i n  H.  Kumamaru, Chief 
Engineer  T. Watanabe, and Chief O f f i c e r  T .  Kondo. 

A f t e r  38 days o u t s i d e  t h e  FCZ, t h e  Aso Maru a g a i n  moved 

lSh ippen ,  N a t h a n i e l  T .  1982. Seamount f i s h e r y ,  f o r e i g n  v e s s e l  
o b s e r v e r  r e p o r t ,  Aso Maru ( J u l y  17-August 1 0 ,  1982) .  Southwest F i s h .  Cent.  
Admin. Rep. H-82-16, 7 p. Southwest F i s h .  Cent.  Honolulu Lab.,  Nat l .  Mar. 
F i s h .  Se rv . ,  NOAA, Honolulu,  H I  96812. 
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T a b l e  2 .--Vessel and g e a r  s p e c i f i c a t i o n s  and p e r s o n n e l ,  Aso Maru. 

Vesse l :  
P e r m i t  number 
Length 
Gross tonnage 
Net tonnage 
Width 
D r a f t  
Engine type  
Fue 1 consumpt i o n  
Horsepower 
Hu l l  number 
R e g i s t r a t i o n  number 
Companylowner 
Vessel type  
Year launched 
P o r t  of r e g i s t r y  
Home p o r t  
Radio c a l l  s i g n  

Gear :- 
Net dimensions 
Door dimens i o n s  
Main t rawl  winch 
T o t a l  w i r e  on drum 
F l a s h  f r e e z e r  c a p a c i t y  
P r o c e s s i n g  speed 

JA82028 8A 
90.45 m 
3,608.29 s h o r t  t o n s  
1,968.81 s h o r t  t o n s  
16.0 m 
9.80 m 
6 c y l i n d e r  d i e s e l  
3-4 k l / d a y  
3,900 
96090 
TO EN-7 0 1 
Nippon Su i san  Ka i sha ,  L td .  
Independent s t  e r n  trawler 
1964 
Tokyo, Japan 
Toba ta ,  Kitakyushu,  .Japan 
J M V D  

See F i g u r e  2 
See F i g u r e  2 
E l e c t r i c  395 kW 
1 ,900  m 
27 MT 
2 MT/h 

Pe r sonne l  (51  t o t a l  s h i p ' s  complement) and e x p e r i e n c e  i n  seamount f i s h e r y  
C a p t a i n  - M r .  Hideo Kumamaru 4 y e a r s  
Radio o p e r a t o r  None 
Nav iga t ion  o f f i c e r s  ( 3 )  None 
Doctor None 
Eng inee r s  ( 4 )  None 
O i l e r s  None 
G a l l e y  crew ( 4 )  None 
Deck and p r o c e s s i n g  None 

The deck and f a c t o r y  arrangement of t h e  Aso Maru has been d e s c r i b e d  i n  
d e t a i l  i n  p r e v i o u s  o b s e r v e r  r e p o r t s 2  as have t h e  n a v i g a t i o n  and t r a w l i n g  
t e c h n i q u e s  r e q u i r e d  by t h e  small area and rough bottom of t h i s  f i s h i n g  

2Ever ing ,  George C. , Jr. 1979. Seamount f i s h e r y ,  f o r e i g n  v e s s e l  
o b s e r v e r  r e p o r t ,  Aso Maru (May 27-July 1 0 ,  1979) .  Southwest F i s h .  Cent.  
Admin. Rep. H-79-14, 10 p. Southwest F i s h .  Cent.  Honolulu Lab., Nat l .  Mar. 
F i s h .  S e r v . ,  NOAA, Honolulu,  H I  96812. 
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ground. The Aso Maru t r a w l e d  day and n i g h t ,  making r e p e a t e d  p a s s e s  over  
t h e  seamount d u r i n g  each h a u l .  Although Cap ta in  Kumamaru has had s e v e r a l  
years '  p r e v i o u s  e x p e r i e n c e  a t  Hancock Seamounts u s i n g  t h e  same g e a r  
( F i g u r e  21 ,  c a t c h  r a t e s  were ex t r eme ly  low d u r i n g  t h i s  f i s h i n g  p e r i o d .  
Aso Maru caught  on ly  2 t o  4 t o n s  pe r  n i g h t  (Tab le s  4-6).  By comparison,  
t h e  c a t c h  ra tes  o b t a i n e d  by t h e  Takachiho Maru, t h e  f i r s t  t rawler  t o  f i s h  
t h i s  s e a s o n ,  averaged 10 t o  20 t o n s  pe r  n i g h t  ( B a r n e t t  19823) .  A l l  c a t c h  
r a t e s  t h i s  y e a r  have been g r e a t l y  below those  of any p r e v i o u s  season  and 
e v i n c e  t h e  con t inued  t r e n d  of lower a v a i l a b i l i t y  of t h e s e  f i s h  s t o c k s .  

The 

SAMPLING METHODS 

Sampling was conducted d u r i n g  h a u l s  made a t  n i g h t  and e a r l y  morning, 
t h e s e  be ing  t h e  t imes  of maximum c a t c h .  Hauls made a f t e r  s u n r i s e  and 
b e f o r e  l a t e  evening were r e g u l a r l y  t h e  lowest i n  volume and g e n e r a l l y  
c o n t a i n e d  no t a r g e t  s p e c i e s .  Even a t  n i g h t ,  I was f r e q u e n t l y  u n a b l e  t o  
sample some h a u l s  due t o  low volume. Approximate c a t c h  volumes were no ted  
on almost  eve ry  h a u l  f o r  comparison w i t h  v e s s e l  r e c o r d s .  

Tab le  3.--Area of o p e r a t i o n .  

- 
P o s i t  i o n  

Nippon Su i san  
Emperor Seamounts d e s i g n a t i o n  L a t i t u d e  N Longi tude E 

K inme i 
Milwaukee group 

Yuryaku 
Kanmu 
South Kanmu 

Colahan 
Unnamed 

Northwest Hancock 
Sou t h e  as t Hanco c k 
S o u t h e a s t  Hancock 

G Bank 35000 ' 

FC Bank 32040 ' 
FB Bank 32015 ' 
FA Bank 32002 ' 
E Bank 31000' 
D Bank 30026 ' 

F i s h e r y  Conse rva t ion  Zone 

C Bank 30016 ' 
J Bank 29048 ' 
K Bank 29040 ' 

1 7  1045 ' 

172015 ' 
172047 ' 
173006 ' 
17 5055 ' 
177028' 

1 7  8042 ' 
17 9004 ' 
1 7  9020 ' 

3Barne t t  , W i l l i a m  B. 1982. Seamount t rawl  f i s h e r y ,  f o r e i g n  v e s s e l  
o b s e r v e r  r e p o r t ,  Takachiho Maru (May 3-17, 1982) .  Southwest F i s h .  Cent.  
Admin. Rep. H-82-12, 12 p. Southwest F i s h .  Cent.  Honolulu Lab., Nat l .  Mar. 
F i s h .  Se rv . ,  NOAA, Honolulu,  H I  96812 
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Tab le  4.--Summary of c a t c h  and p roduc t s  by s p e c i e s ,  Aso Maru, 
September 18-26 , 1982. 

Common name 
Japanese  name 
S c i e n t i f i c  name 
F e d e r a l  s p e c i e s  codel  
Catch 
Product  (4.7 MT, 

225 c a s e s )  

Common name 
Japanese  name 
S c i e n t i f i c  names 
F e d e r a l  s p e c i e s  codel 
Catch 
Product  (2 .6  MT; 

round:  19 c a s e s ,  
d r e s s e d :  105 c a s e s )  - 

T a r g e t  s p e c i e s  

P e l a g i c  armorhead, b o a r f i s h  
Kusakari  t s u b o d a i  
P e n t a c e r o s  r i c h a r d s o n i  Smith 
200 
8.3 MT 
Headed, g u t t e d ,  and f r o z e n  i n  21-kg 

c a s e s .  Heads and v i s c e r a  used f o r  
f i s h m e a l  and o i l .  

Alf o n s i n  
K i nme d a i 
Beryx s p l e n d e n s ,  B. d e c a d a c t v l u s  
201 
5.0 MT 
Dressed and f r o z e n  ( l a r g e )  o r  whole 

f r o z e n  ( s m a l l )  i n  21-kg c a s e s .  

I n c i d e n t a l  s p e c i e s  

F e d e r a l  s p e c i e s  code: 4991; c a t c h  = 7 . 8  MT; f r o z e n  product  = 3 .8  MT 
( round :  53 c a s e s ;  d r e s s e d :  91 c a s e s ;  f i l l e t :  32 c a s e s ) ;  

0112 = 1 . 9  MT; meal2 = 1 . 7  MT (57 b a g s ) .  

Common name 
S c i e n t i f i c  name 
Product  

Common name 
S c i e n t i f i c  name 
Product  

Common name 
S c i e n t i f i c  name 
Product  

Common name 
S c i e n t i f i c  name 
Product  

Mi r ro r  do ry  
Zenops i s  nebu l o  sa 
F i l l e t e d  f r o z e n  ( l a r g e  o n l y )  
M e a l / o i l  

(None 
Hyperoglyphe j apon ica  
Dressed ,  f r o z e n  

(None 
Ariomma l u r i d a  
Whole, f r o z e n  

Mac k e r  e 1 
Scomber i apon icus  
Whole, f r o z e n  

l F e d e r a 1  R e g i s t e r  43(244):59301, December 1 9 ,  1978. 

21ncludes heads and v i s c e r a  of t a r g e t  s p e c i e s .  
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Tab le  5.--Trawl c a t c h  (k i log rams)  by s p e c i e s  and a r e a .  

Northwest Sou theas t  
Hancock Seamount A l l  Hancock Seamount 

Spec ie s  C Bank J Bank K Bank FCZ banks 

Armor head 2 ,604  4 ,769  900 8,273 
Alf ons i n  890 47 0 3 ,673  5,033 
Othe r s  2,406 4 ,961  427 7,794 

T o t a l  5,900 10,200 5,000 21,100 

Tab le  6 .--Catch pe r  u n i t  e f f o r t  (k i log rams  pe r  minu te )  
by a r e a  and s p e c i e s .  

Nor t hw e s t Sou theas t  - 
Hancock Seamount Hancock Seamount A l l  

C Bank J Bank K Bank FCZ banks 

No. of h a u l s  19 41 19 7 9  

T o t a l  minutes  
of t r a w  l i n g 1  1,340 2,425 310 4 ,075  

Armorhead 
T o t a l  c a t c h  ( k g )  
CPUE (kg/min)  

2 ,604  
1 . 9  

4 ,769 
2 .o 

900 
2.9 

8 ,273  
2 .o 

A If ons i n  
T o t a l  c a t c h  (kg )  
CPUE (kg/min)  

8 90 
0.7 

47 0 
0.2 

3 ,673  
12 .o 

5,033 
1 .2  

Other  s p e c i e s  
T o t a l  c a t c h  (kg )  
CPUE (kg/min) 

2,406 
1.8 

4,961 
2 .o 

427 
1 .4  

7 ,794  
1 . 9  

A l l  s p e c i e s  
T o t a l  c a t c h  ( k g )  
CPUE (kg/min)  

5 , 900 
4.4 

10,200 
4.2 

5,000 
16.1 

21,100 
5.2 

l I n c l u d e s  t u r n s  o f f  t h e  seamount.  
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When volumes p e r m i t t e d  ( i . e . ,  when a b a s k e t f u l  of f i s h  could be 
sampled w i t h o u t  h o l d i n g  up t h e  f a c t o r y ) ,  a random sample of t h e  c a t c h  was 
shove led  i n t o  a b a s k e t  and s o r t e d  by s p e c i e s .  
weighed i n  one b a s k e t  of known weight on a 12-kg s p r i n g  s c a l e .  When any 
group weighed o v e r  1 2  kg ( i n c l u d i n g  t h e  b a s k e t ) ,  i t  was subd iv ided  and 
weighed i n  smaller l o t s .  T h i s  method was used t o  estimate t h e  s p e c i e s  
compos i t ion  of t h e  h a u l ,  a l t h o u g h  i t  was f r e q u e n t l y  n e c e s s a r y  t o  add i n  t h e  
e s t i m a t e d  we igh t s  of l a r g e  f i s h  such  as s h a r k s  and wa lu ,  Ruve t tus  
p r e t i o s u s ,  which were never  i n c l u d e d  i n  t h e  baske t  samples .  

The v a r i o u s  groups were each 

The random b a s k e t  sample o f t e n  d i d  n o t  i n c l u d e  enough f i s h  of t h e  
t a r g e t  s p e c i e s  f o r  t h e  length-weight-sex d a t a  form. I n  t h i s  c a s e ,  up t o  30 
f i s h  of t h e  t a r g e t  s p e c i e s  were s e l e c t e d  a t  random from t h e  conveyor t o  
make up t h i s  p o r t i o n  of t h e  sample (Tab les  7 and 81. Lengths were 
de te rmined  on a measuring board and we igh t s  on a 3-kg handheld s p r i n g  
s c a l e .  Sex and body type  ( i . e . ,  f a t  o r  l e a n )  d a t a  were a l s o  r eco rded .  No 
o t o l i t h s  were t a k e n .  Armorhead were judged t o  be one of t h r e e  t y p e s :  
lean-type f i s h  having less  f a t ,  hol lower b e l l i e s ,  and g e n e r a l l y  a p p e a r i n g  
t h i n n e r  t han  t h e  o t h e r  two t y p e s  of f i s h ;  w e l l  f i l l e d - o u t  o r  f a t  f i s h ,  
which were n o t i c e a b l y  h e a v i e r  t han  t h e  l e a n s ,  but  had t h e  same brownish 
c o l o r a t i o n ;  and f i s h  w i t h  t h e  markedly d i f f e r e n t  s q u a r e  body shape and 
b l u i s h  c o l o r a t i o n  which d i s t i n g u i s h e s  t h e  t r u e  f a t - t y p e  armorhead. F i s h  i n  
t h i s  l a s t  group were caught i n f r e q u e n t l y ,  but  pe rhaps  more than  had been 
caugh-f i n  o t h e r  c r u i s e s  d u r i n g  t h i s  and p rev ious  s e a s o n s .  

A l f o n s i n s  o c c u r r e d  i n  d i s t i n c t  l a r g e  and small  s i z e  g roups .  

OBSERVATION SUMMARY 

I n  comparing t h e  r e s u l t s  among v e s s e l s  and s e a s o n s ,  t h e  d a t a  c o l l e c t e d  
t o  d a t e  do not  a l l o w  t h e  i d e n t i f i c a t i o n  of any d e f i n i t i v e  c a u s a t i v e  f a c t o r s  
on f l u c t u a t i o n s  i n  t h e  c a t c h e s .  However, c e r t a i n  e m p i r i c a l  o b s e r v a t i o n s  
may c o n t r i b u t e  t o  a b e t t e r  u n d e r s t a n d i n g  of t h i s  f i s h e r y .  The f o l l o w i n g  
o b s e r v a t i o n s  are based on my own f i r s t h a n d  e x p e r i e n c e  on t h e  Kitakami Maru 
(19811, t h e  Takachiho Maru (19821, and t h e  p r e s e n t  c r u i s e .  
problem i n  making such  comparisons i s  t h e  l a c k  of d a t a  ove r  e n t i r e  s easons .  
The r e s u l t s  from t h e s e  c r u i s e s  i n d i c a t e  t h a t  t h e  c a t c h  ra tes  w i l l  be b e t t e r  
i n  t h e  s p r i n g  and worse i n  l a t e  summer (Tab le  1 ) .  Armorhead seem t o  
d i m i n i s h  d r a m a t i c a l l y  as t h e  summer p r o g r e s s e s ,  s u g g e s t i n g  t h a t  s e a s o n a l  
behav io r  may p l a y  a major r o l e  i n  t h e  a v a i l a b i l i t y  of t h e s e  f i s h .  Such 
behav io r  could be r e l a t e d  t o  f e e d i n g  o r  r e p r o d u c t i o n ,  and could be i n f l u -  
enced by t e m p e r a t u r e ,  c u r r e n t s ,  day l e n g t h ,  o r  o t h e r  p h y s i c a l ,  chemica l ,  
and b i o l o g i c a l  f a c t o r s .  The minor d i f f e r e n c e s  i n  v e s s e l  e f f i c i e n c y  would 
p robab ly  n o t  cause t h e  observed drop i n  c a t c h  r a t e s ,  a l t h o u g h  such  
d i f f e r e n c e s  cannot  be comple t e ly  d i s c o u n t e d .  One such d i f f e r e n c e  between 
v e s s e l s  i s  t h a t  t h e  Takachiho Maru f i s h e d  e x c l u s i v e l y  a t  n i g h t .  I t  might 
be  sugges t ed  t h a t  t h e  r e s p i t e  from t r a w l i n g  d u r i n g  t h e  day al lowed t h e  f i s h  
t i m e  t o  r eg roup  and s e t t l e  b e f o r e  each  n i g h t ' s  f i s h i n g ,  whereas c o n t i n u a l  
t r a w l i n g  by t h e  Aso Maru may have d i s t u r b e d  t h e  bottom and caused t h e  f i s h  
t o  remain d i s p e r s e d ,  r e s u l t i n g  i n  lower c a t c h e s .  

A primary 
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Tab le  7.--Summary of b i o l o g i c a l  o b s e r v a t i o n s  on 410 armorheads.  
- 

Body type  
Average Aver age  Sex r a t i o  r a t i o 1  

f o r k  l e n g t h  weight  M/ F F a t / l e a n  
Locat  i o n  (mm) (kg )  % % 

Northwest Hanco ck  
C Bank 301 0.46 63/37 33/67 

Southwest Hanco ck 
J Bank 304 0.46 101 90 34/66 
K Bank 302 0.47 631 37 421 58 

A l l  FCZ banks 302 0.46 441 56 36/64 

Range 267-334 0.33-064 

lSee d i s c u s s i o n  of body types  under  Sampling Methods. 

-- 

Tab le  8.--Summary of b i o l o g i c a l  o b s e r v a t i o n s  on 127 a l f o n s i n s .  

Average Average 
f o r k  l e n g t h  weight  Sex r a t i o 1  

(mm) (kn )  M /  F 
Locat i o n  Large S m a l l  Large Small % 

Northwest Hancock 
C Bank 306 180 0.66 0.14 461 54 

Southwest Hancock 
J Bank 304 194 0.51 0.18 
K Bank 359 0 1.02 0 801 20 

Range 159-427 0 .lo-1.60 

l S m a l l  f i s h  n o t  measured. 

A c h a r a c t e r i s t i c  of t h i s  f i s h e r y  i s  t h a t  f o r  any g i v e n  d a t e ,  t h e  b e s t  
c a t c h e s  are made b e f o r e  s u n r i s e ,  g e n e r a l l y  between 0300 and 0500. T h i s  i s  
a p e r i o d  when t h e  f i s h  are most c o n c e n t r a t e d  a t  f i s h i n g  d e p t h s ,  and i n  
which markedly fewer  i n c i d e n t a l  s p e c i e s  a r e  caught .  The s i z e  and body-type 
d i s t r i b u t i o n s  seem t o  be s i m i l a r  i n  day o r  n i g h t  c a t c h e s ,  bu t  t h e  armorhead 
t aken  d u r i n g  t h e  day seemed t o  have been f e e d i n g  p r i m a r i l y  i n  t h e  morning. 
The g r e a t e s t  p e r c e n t a g e  of f u l l  stomachs occur red  about  1000. 
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Food of armorhead seems t o  be  a n  a s so r tmen t  of b e n t h i c  c a r i d e a n  
shr imps and mesope lag ic  ( s a l p s )  o rgan i sms .  
f e e d i n g  upon both forms as w e l l ,  w i t h  a s l i g h t l y  g r e a t e r  i n c i d e n c e  of 
b e n t h i c  shr imp and f i s h .  Also a l a r g e  amount of f i n e  s i l t  were g e n e r a l l y  
p r e s e n t  i n  t h e  gu t  of a l f o n s i n s .  

A l f o n s i n s  were no ted  t o  be 

To r ev iew t h e  season  a t  Hancock Seamounts, c a t c h  p e r  u n i t  e f f o r t  
(CPUE) of a l l  s p e c i e s  a t  a l l  seamounts dropped from 36 t o  5 kg/min between 
May and September.  The CPUE f o r  armorhead dropped from 33 t o  2 kg/min f o r  
a l l  banks.  The CPUE f o r  a l f o n s i n s  was e r r a t i c ,  showing no obvious t r e n d s .  
Although some c a t c h  rates a t  K Bank have been e x c e p t i o n a l l y  h i g h ,  t h e  s m a l l  
s i z e  of t h i s  bank, s h o r t  t r a w l i n g  t i m e s ,  and low e f f o r t  make a l l  
c o n c l u s i o n s  s p e c u l a t i v e .  

Among t h e  banks of t h i s  group,  J Bank produced s l i g h t l y  more f i s h  pe r  
minute  e a r l y  i n  t h e  s e a s o n ,  but  c a t c h  r a t e s  were uniform by t h e  s e a s o n ' s  
end. 

I observed no c a t c h  of c o r a l s  of any t y p e ,  a l t h o u g h  t h e  v e s s e l  c a r r i e d  
p i e c e s  of b l a c k  and bamboo c o r a l  t r a w l e d  up o u t s i d e  t h e  FCZ. 

ITINERARY (G.m.t. d a t e s )  

September 17 - Honolulu (Hickam AFB) t o  Midway 
18 - Embarked Aso Maru, began sampling 
26 - Ceased f i s h i n g ,  d e p a r t e d  FCZ 

15 - A r r i v e d  Honolulu 
October  5 - A r r i v e d  Toba ta ,  Japan 

RECORDS 

The f o l l o w i n g  r e c o r d s  were k e p t :  

S c i e n t i s t s  log 
D a i l y  t rawl  h a u l  form 
Leng th /we igh t / sex  l o g  
S p e c i e s  composi t ion from b a s k e t  s amples  
Time and a t t e n d a n c e  form 
Radio r e p o r t  f i l e s  
P ho t o g r a p  h s 

OBSERVER: W i l l i a m  B. Ba rne t t  


